Introduction
After the close of the neuro-developmental critical period, when most astrocytes have lost their neurogenic and/or cytogenic abilities, injury might induce some otherwise fully differentiated astrocytes to assume a primitive or stem-like profile and take on a neurogenic role [1, 2] . Although extensive reactive gliosis is associated with injury and/or disease of the central nervous system (CNS), only a subset of astrocytes undergo this transition and are capable of driving reactive cytogenesis. These unique reactive astrocytes are distinguished by indicators of cellular proliferation (i.e. the incorporation of nucleosides such as 3 H-thymidine [3] or thymidine analogues such as bromodeoxyuridine [BrdU] ) [4] and the expression of certain immature cytoskeletal markers such as nestin and vimentin [5] . Additionally, these select astroglia upregulate the production of certain developmentally regulated extracellular matrix (ECM) molecules (such as tenascin-C [6] and chondroitin-sulfate-and heparin-sulfate-containing proteoglycans [CSPG and HSPG, respectively] ) [7, 8] . This profile, a proliferative, immature astrocyte residing within the confines of an enriched ECM environment, precisely describes the rare subset of astrocytes that function as neural stem cells. This profile is shared by the three types of astrocyte at the center of this discussion, namely, the aforementioned cytogenic reactive astrocytes, the astrocytic stem cells found within the adult subventricular zone (SVZ), and a third unique subset of astrocytes, the boundary astrocytes, which are found within the early developing neonatal brain and spinal cord. What are the in vivo responsibilities and behaviors of these cells? Besides the astrocytic stem cells of the SVZ, the biology of boundary and reactive astrocytes remains far less well understood. For instance, although reactive glia are often considered to be beneficial within a lesion [9, 10] , might there also be dangers associated with supporting such a plastic and potent astrocyte? We demonstrate that there are notable similarities in the stem-like behaviors of three key astrocyte subpopulations, those within the adult SVZ, those associated with injury, and a third population associated with cancer. In each case, these shared, stem-like attributes contribute to cell lineage diversity during normal and abnormal tissue genesis (Figure 1 ). We challenge that astrocytes, displaying the specific collection of elements of cellular immaturity and proliferation confined within an enriched ECM, define what is required for normal, and potentially aberrant, astrocytic brain tissue building.
In this article, we first highlight and discuss the curious connection between stem-like astrocytes and the enriched ECM environments in which they are invariably found (Table 1) . A comparison between three distinct astrocyte cell types -those found within neonatal CNS patternassociated boundaries (Figure 2) , the adult SVZ (Figure 3 ) and the penumbra of a brain lesion (Figure 4 ) (each capable of driving cytogenesis) -will motivate this initial discussion. Second, informed by the aforementioned discussion, we speculate on gliomagenesis and the possible connection between supporting an active, potentially multipotent, cytogenic astrocyte within the brain and future glioma tumor formation ( Figure 5) .
The relationship between boundary and neurogenic astrocytes The subgranular zone of the hippocampal dentate gyrus and the SVZ lining the lateral walls of the lateral ventricles represent the only two regions within the adult mammalian brain that support ongoing neurogenesis throughout life (Figure 1b ). Within these rare germinal niches, astrocytes functioning as neural stem cells [11, 12] begin the cascade of events that continually renew the granule and periglomerular interneurons of the olfactory bulb [13] and granule neurons of the adult hippocampus [14, 15] . In vivo, the neurogenic process within the SVZ begins with a glial fibrillary acidic protein (GFAP)-expressing astrocytic stem cell, also known as a 'B-cell' [13] . These unique neurogenic astrocytes, or what we refer to as multipotent astrocytic stem cells (MASCs) [12, [16] [17] [18] , are the direct descendants of embryonic radial glia [19, 20] and, unlike mature cortical astrocytes, maintain a thin process, including a cilium, 
